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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
exclude deviation of a metal terminal, 
by forming a pair of T-shaped 
electrode layers on the upper surface 
of a substrate, and constituting 
conductive polymer electrically 
connected with the electrode layer. 

SOLUTION: A substrate 11 contains 
96% alumina having surface 
roughness of 3-4|im. On the upper 
surface of the substrate, T-shaped 
electrode layers 12 composed of 
nickel are formed from one end of the 
substrate toward the other end, and 
from the other end to the one end. 
Conductive polymer 13 is formed on 
the upper surface of the substrate 11, 
to be connected with a pair of the 
electrode layers 12. The polymer 13 
is composition of crystalline polymer 
and conductive particles, and has 
PTC characteristics. Side surface 
electrodes 14 composed of silver are 
formed on the respective side 
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surfaces of the substrate 11, to be 
connected with the electrode layers. 
Thereby movement of the conductive 
polymer, the electrodes and terminals 
are reduced, so that mounting by a 
flow soldering method and repairing 
work are possible. It is also possible 
to make heat dispersion constant by 
forming an outer electrode having a 
thickness on the lower surface part of 
the substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chip form PTC thermistor which consists of a substrate, the T character mold electrode layer of the pair 
prepared in the top face of said substrate, a conductive polymer that has the PTC property electrically connected to said 
electrode, and a side-face electrode electrically connected with said electrode layer on the side face of said substrate. 
[Claim 2] A conductive polymer is a chip form PTC thermistor according to claim 1 which is the constituent of a 
crystalline polymer and a conductive particle. 

[Claim 3] The chip form PTC thermistor according to claim 1 which equipped the top face of a conductive polymer 
with the electrode. 

[Claim 4] The chip form PTC thermistor according to claim 1 which equipped the inferior surface of tongue of a 
substrate with the side-face electrode and the electrode connected electrically. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip form PTC thermistor using the conductive polymer which has 
the PTC (it has Positive Temperature Coefficient= positive temperature coefficient) property of using for the circuit 
protection to the overcurrent and overheating by the short circuit of various electrical and electric equipment etc. 
[0002] 

[Description of the Prior Art] Hereafter, the conventional PTC thermistor is explained. 

[0003] The conventional PTC thermistor is inserted from both sides of the conductive polymer (it is hereafter described 
as "Polymer PTC".) which fabricated the metal plate which split-face-ized the metallic foil which has 0.1-100- 
micrometer surface roughness in a U.S. Pat. No. 4689475 official report, and the front face to plate-like, and the 
manufacture approach which carries out thermocompression bonding is indicated. 

[0004] Drawing 6 is the perspective view of the conventional chip form PTC thermistor. In drawing, 1 is the polymer 
PTC which comes to prepare a metallic foil 2 in a top and an inferior surface of tongue. 3 is the metal terminal prepared 
in the field of a polymer PTC 1 and the metallic foil 2 which counters through the solder layer 4. At this time, the edge 
of the metal terminal 3 was prepared toward one of fields. 
[0005] 

[Problem (s) to be Solved by the Invention] However, in order to join a metallic foil 2 and the metal terminal 3 in the 
solder layer 4, and to have to join this junction below 270 degrees C with the above-mentioned conventional 
configuration so that the crystalline polymer of the constituent of Polymer PTC may not deteriorate, The solder and the 
heat-resistant temperature which are used when a chip form PTC thermistor is mounted in a printed circuit board 
became equivalent, and it had the technical problem that the solder of a joint fused and the metal terminal 3 shifted at 
the time of mounting to the printed circuit board by the Floe process. 

[0006] In order to solve the above-mentioned technical problem, this invention aims at offering the chip form PTC 

thermistor with which a metal terminal does not shift. 

[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention equips the top face of a 
substrate with the electrode layer of the T character mold of a pair, and has the conductive polymer electrically 
connected to this electrode layer. 
[0008] 

[Embodiment of the Invention] Invention of this invention according to claim 1 consists of a conductive polymer which 
has the PTC property electrically connected to the T character mold electrode layer and said electrode layer of the pair 
prepared in the top face of a substrate and said substrate, and a side-face electrode electrically connected with said 
electrode layer on the side face of said substrate. 

[0009] Moreover, the conductive polymer according to claim 1 of invention according to claim 2 is the constituent of a 
crystalline polymer and a conductive particle. 

[0010] Moreover, invention according to claim 3 equips the top face of the conductive polymer of invention according 
to claim 1 with an electrode. 

[0011] Moreover, invention according to claim 4 equips the inferior surface of tongue of the substrate of invention 
according to claim 1 with a side-face electrode and the electrode connected electrically. 
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[0012] (Gestalt 1 of operation) The chip form PTC thermistor in the gestalt of 1 operation of this invention is explained 
hereafter, referring to a drawing. 

[0013] The perspective view of a chip form PTC thermistor [ in / in drawin g 1 / the gestalt of 1 operation of this 
invention ] and drawing 2 are drawings which removed the conductive polymer which is this important section. 
[0014] In drawing, 11 is a substrate which comes to contain 96% of alumina which 3-4 micrometers of surface 
roughness have. 12 is the electrode layer of the T character mold of a pair which consists of nickel of the abbreviation 
mold for T characters formed in the top face of a substrate 1 1 toward the end from the other end and the other end from 
the end. 13 is the polymer PTC which has the PTC property which is the constituent of the crystalline polymer and the 
conductive particle which were prepared in the top face of a substrate 1 1 so that it might connect with the electrode 
layer 12 of a pair electrically. 14 is a side-face electrode which consists of silver prepared so that it might connect with 
an electrode layer electrically on each side face of a substrate 11. 

[0015] About the chip form PTC thermistor constituted as mentioned above, the manufacture approach is explained 
below. 

[0016] First, the nickel film is formed in the top face of a substrate 11 by the sputtering method, and FOTORISO 
etching is carried out so that it may become the electrode layer 12 of the pair of the pattern shown in drawing 2 . 
[0017] Next, the mean particle diameter of 58 micrometers which manufactured high density polyethylene of 70 - 90% 
of crystallinity by 49 % of the weight and the furnace method, Antioxidizing material 50% of the weight for the carbon 
black of specific-surface-area of 38m 2/g 1 % of the weight Mix for 20 minutes with 2 rolls heated at 150 degrees C at 
the heater, and this mixture is picked out from 2 rolls by the shape of a sheet. With the heat press machine which 
carried the polymer PTC 13 which cooled pressing down with a metal plate in order to set thickness to 1mm at 
homogeneity, and cut the sheet to the wafer in the top face of the substrate 11 in which the electrode layer 12 was 
formed, and was heated at 190 degrees C It presses for 10 seconds by the pressure of 20kg/cm2, and a polymer PTC 13 
is joined to a substrate 11. 20Mrad exposure of the joined polymer PTC 13 obtained here was carried out within 
electron-beam-irradiation equipment, and radiation-induced crosslinking was performed to high density polyethylene. 
[0018] Finally, carry out spreading desiccation of the silver paste of an epoxy system so that it may be connected with 
the electrode layer 12, and a substrate 11 is made to fix on the side face in which a substrate 11 faces each other, the 
side-face electrode 14 used as the external electrode of a pair is formed in it, and a chip form PTC thermistor is 
obtained. 

[0019] As mentioned above, the resistance temperature characteristic of the chip form PTC thermistor constituted and 
manufactured is shown in drawin g 3 . Moreover, the current value which the resistance in the ordinary temperature (25 
degrees C) of this chip form PTC thermistor energizes [ 1.2 ohms and ] was 0.7A. 

[0020] In addition, resistivity may become small, if the electrode 21 which consists of Ag is formed in the top face of a 
polymer PTC 13 as shown in drawing 4 . 

[0021] Moreover, if an electrode 31 is formed so that it may connect with the side-face electrode 14 electrically at the 
flank of the inferior surface of tongue of a substrate 1 1 as shown in drawing 5 , the effect to the printed circuit board by 
heat leakage nature when a polymer PTC 13 generates heat mounted may become small. 
[0022] 

[Effect of the Invention] As mentioned above, since this invention has that a conductive polymer, an electrode, and a 
terminal are perturbed [ little ] by heating at the time of mounting, mounting and the repair activity of a Floe process 
are possible for it. 

[0023] Moreover, the structure as for which heat leakage nature is made to regularity is also possible by forming the 
external electrode which could make resistance low or prepared thickness in the inferior-surface-of-tongue section of a 
substrate. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the chip form PTC thermistor using the conductive polymer which has 
the PTC (it has Positive Temperature Coeff icient= positive temperature coefficient) property of using for the circuit 
protection to the overcurrent and overheating by the short circuit of various electrical and electric equipment etc. 
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PRIOR ART 

[Description of the Prior Art] Hereafter, the conventional PTC thermistor is explained. 

[0003] The conventional PTC thermistor is inserted from conductive polymer (it is hereafter described as "Polymer 
PTC",) both sides which fabricated the metal plate which split-face-ized the metallic foil which has 0.1-100-micrometer 
surface roughness in a U.S. Pat. No. 4689475 official report, and the front face to plate-like, and the manufacture 
approach which carries out thermocompression bonding is indicated. 

[0004] Drawin g 6 is the perspective view of the conventional chip form PTC thermistor. In drawing, 1 is the polymer 
PTC which comes to prepare a metallic foil 2 in a top and an inferior surface of tongue. 3 is the metal terminal prepared 
in the field of a polymer PTC 1 and the metallic foil 2 which counters through the solder layer 4. At this time, the edge 
of the metal terminal 3 was prepared toward one of fields. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, since this invention has that a conductive polymer, an electrode, and a 
terminal are perturbed [ little ] by heating at the time of mounting, mounting and the repair activity of a Floe process 
are possible for it. 

[0023] Moreover, the structure as for which heat leakage nature is made to regularity is also possible by forming the 
external electrode which could make resistance low or prepared thickness in the inferior-surface-of-tongue section of a 
substrate. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, in order to join a metallic foil 2 and the metal terminal 3 in the 
solder layer 4, and to have to join this junction below 270 degrees C with the above-mentioned conventional 
configuration so that the crystalline polymer of the constituent of Polymer PTC may not deteriorate, The solder and the 
heat-resistant temperature which are used when a chip form PTC thermistor is mounted in a printed circuit board 
became equivalent, and it had the technical problem that the solder of a joint fused and the metal terminal 3 shifted at 
the time of mounting to the printed circuit board by the Floe process. 

[0006] In order to solve the above-mentioned technical problem, this invention aims at offering the chip form PTC 
thermistor with which a metal terminal does not shift. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention equips the top face of a 
substrate with the electrode layer of the T character mold of a pair, and has the conductive polymer electrically 
connected to this electrode layer. 
[0008] 

[Embodiment of the Invention] Invention of this invention according to claim 1 consists of a conductive polymer which 
has the PTC property electrically connected to the T character mold electrode layer and said electrode layer of the pair 
prepared in the top face of a substrate and said substrate, and a side-face electrode electrically connected with said 
electrode layer on the side face of said substrate. 

[0009] Moreover, the conductive polymer according to claim 1 of invention according to claim 2 is the constituent of a 
crystalline polymer and a conductive particle. 

[0010] Moreover, invention according to claim 3 equips the top face of the conductive polymer of invention according 
to claim 1 with an electrode. 

[0011] Moreover, invention according to claim 4 equips the inferior surface of tongue of the substrate of invention 
according to claim 1 with a side-face electrode and the electrode connected electrically. 

[0012] (Gestalt 1 of operation) The chip form PTC thermistor in the gestalt of 1 operation of this invention is explained 
hereafter, referring to a drawing. 

[0013] The perspective view of a chip form PTC thermistor [ in / in drawing 1 / the gestalt of 1 operation of this 
invention ] and drawing 2 are drawings which removed the conductive polymer which is this important section. 
[0014] In drawing, 11 is a substrate which comes to contain 96% of alumina which 3-4 micrometers of surface 
roughness have. 12 is the electrode layer of the T character mold of a pair which consists of nickel of the abbreviation 
mold for T characters formed in the top face of a substrate 1 1 toward the end from the other end and the other end from 
the end. 13 is the polymer PTC which has the PTC property which is the constituent of the crystalline polymer and the 
conductive particle which were prepared in the top face of a substrate 11 so that it might connect with the electrode 
layer 12 of a pair electrically. 14 is a side-face electrode which consists of silver prepared so that it might connect with 
an electrode layer electrically on each side face of a substrate 11. 

[0015] About the chip form PTC thermistor constituted as mentioned above, the manufacture approach is explained 
below. 

[0016] First, the nickel film is formed in the top face of a substrate 11 by the sputtering method, and FOTORISO 
etching is carried out so that it may become the electrode layer 12 of the pair of the pattern shown in drawin g 2 . 
[0017] Next, the mean particle diameter of 58 micrometers which manufactured high density polyethylene of 70 - 90% 
of crystallinity by 49 % of the weight and the furnace method, Antioxidizing material 50% of the weight for the carbon 
black of specific-surface-area of 38m 2/g 1 % of the weight Mix for 20 minutes with 2 rolls heated at 150 degrees C at 
the heater, and this mixture is picked out from 2 rolls by the shape of a sheet. With the heat press machine which 
carried the polymer PTC 13 which cooled pressing down with a metal plate in order to set thickness to 1mm at 
homogeneity, and cut the sheet to the wafer in the top face of the substrate 11 in which the electrode layer 12 was 
formed, and was heated at 190 degrees C It presses for 10 seconds by the pressure of 20kg/cm2, and a polymer PTC 13 
is joined to a substrate 11. 20Mrad exposure of the joined polymer PTC 13 obtained here was carried out within 
electron-beam-irradiation equipment, and radiation-induced crosslinking was performed to high density polyethylene. 
[0018] Finally, carry out spreading desiccation of the silver paste of an epoxy system so that it may be connected with 
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the electrode layer 12, and a substrate 11 is made to fix on the side face in which a substrate 11 faces each other, the 
side-face electrode 14 used as the external electrode of a pair is formed in it, and a chip form PTC thermistor is 
obtained. 

[0019] As mentioned above, the resistance temperature characteristic of the chip form PTC thermistor constituted and 
manufactured is shown in drawing 3 . Moreover, the current value which the resistance in the ordinary temperature (25 
degrees C) of this chip form PTC thermistor energizes [ 1.2 ohms and ] was 0.7 A. 

[0020] In addition, resistivity may become small, if the electrode 21 which consists of Ag is formed in the top face of a 
polymer PTC 13 as shown in drawing 4 . 

[0021] Moreover, if an electrode 31 is formed so that it may connect with the side-face electrode 14 electrically at the 
flank of the inferior surface of tongue of a substrate 1 1 as shown in drawing 5 , the effect to the printed circuit board by 
heat leakage nature when a polymer PTC 13 generates heat mounted may become small. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 The perspective view of the chip form PTC thermistor in the gestalt of 1 operation of this invention 
[Drawin g 21 Drawing which removed the conductive polymer which is this important section 
[Drawin g 31 Drawing explaining this resistance temperature characteristic 

[Drawing 41 The perspective view of the chip form PTC thermistor in the gestalt of other operations of this invention 
[Drawin g 51 The perspective view of the chip form PTC thermistor in the gestalt of other operations of this invention 
[Drawing 61 The perspective view of the conventional chip form PTC thermistor 
[Description of Notations] 

11 Substrate 

12 Electrode Layer 

13 Polymer PTC 

14 Side-Face Electrode 

[Translation done.] 
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